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Tetraponera rufonigra (locally known as “semut
Selangor”) is a large bi-colored ant species with a
broad dark head and gaster and light orange-brown
body. It is a monotypic species-group and is widely
distributed around the Indian subcontinent as well
as Southeast Asia as far south as Sumatra and Java
(Davidson et al., 2003). This ant is a potential
health risk to the people around them. There was a
case of anaphylaxis induced by T. rufonigra reported
in Thailand (Wanotayan et al., 2005). In Malaysia,
a case was reported in Bukit Mertajam where a
student was sent to Hospital and admitted to
Intensive Care Unit (ICU) after being stung by T.
rufonigra. The bite of T. rufonigra is very painful
and sometimes causes considerable inflammation
(Hirashima et al., 1979). Study on the behavior of
this ant is sparse in Malaysia considering its
importance lately. In this paper, we report the
foraging behavior and nutrient preferences of T.
rufonigra.

Studies were done around the Tapak Konvo,
Minden Campus in Universiti Sains Malaysia, Pulau
Pinang. Four trees nested by T. rufonigra were
selected. Four grams of fresh tuna was placed in
each of five dishes and used as baits. These petri
dishes were placed randomly around the tree base
and left for 72 hours. This experiment began at 1930
h and ended at 1930 h three days later. Digital
images of the ants foraging on the petri dishes were
taken every four hours using a digital camera (Nikon
Coolpix S60). Temperature and humidity readings
were also recorded. The number of target ants
foraging on each petri dish was counted after the
image was transferred into the computer. Coarse
sugar, pure honey, peanut butter, fresh tuna and

margarine were used as nutrient sources in this
study. These baits represent respectively the
carbohydrate, protein and lipid foods. Four grams
of each type of food was placed into a petri dish
measuring 90 mm in diameter. A replicate contains
five dishes randomly placed on a cardboard (35.0cm
x 4.5cm). Three trees which were heavily infested
by T. rufonigra were selected for this study. Twelve
replicates were conducted at each tree in 12 days,
which made the total of 36 replicates. Temperature
and humidity readings were recorded. The cardboard
with the five food types were placed directly on the
ant foraging trails for 30 minutes  (1615 to 1645 h).
After 30 minutes, digital images of the target ant
present on the petri dishes were captured using a
digital camera. Food preferences of T. rufonigra
were determined by counting the number of target
ants visiting the bait. For the nutrient preferences,
results were analyzed using One-Way ANOVA and
means were separated with Tukey’s HSD (at P = 0.05)
using SPSS V17.0.

Tetraponera rufonigra showed a distinct
foraging pattern during this continuous 72 hours
study. This ant was found to start their foraging
activity at around between 0730 hour and 0930 hour
and the number of foragers continued to increase
gradually until it peaked at about 4 hours after the
foraging activity had started. Foraging activity
continued for about 12 hours (temperature 27-30ºC,
RH 50-60%) and started to decrease in the afternoon
around 1730 hour (temperature < 27oC, RH > 60%).

From this study, it was found that this ant
species is diurnal where they actively foraged during
day time at about 30 minutes to 2½ h after sunrise
(Figure 1). When the foraging activities of T.
rufonigra became minimal, ant species such as
Crematogaster sp., Pheidole sp., and Odontoponera
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Fig. 1. Foraging pattern of T. rufonigra and mean temperature and relative humidity

sp. began to forage at the bait stations. Perhaps
these three species are nocturnal (Lee, 2002) and are
only active at night and also to avoid competition
with the more aggressive ants such as T. rufonigra.
Many studies revealed that different species of ants
have their own unique foraging patterns. For
example, Monomorium pharaonis and Solenopsis
geminata are known to start foraging 2-4 hours after
sunset and foraging time can last for about 12 hours
(Norasmah et al., 2006a; Lee, 2002) while foraging
activity of Tapinoma melanocephalum depend on
the seasons. They were found to be active during
morning hours in the summer and skewed towards
late afternoon hours during the winter season
(Agarwal & Rastogi, 2009). Foraging activity may
also correlate with the ambient temperature and
relative humidity (Lee, 2002; Cole et al., 2008).
Some species of ants like Pheidole spp. can remain
active at soil temperatures between 15- 35ºC (Walter
et al., 1981) and some ants such as the Argentine
ant can tolerate temperatures as high as 30ºC, but
when the ambient temperature is above 30ºC, the
number of foraging ants will be reduced (Markin,
1970). The number of foragers at day 2 to day 3 was
higher since there were a positive feedback by many
workers that leave their pheromone trail from the
food source to the nest as the food was offered at
the sampling area ad libitum.

Table 1 shows the mean number of T. rufonigra
foraging on five different food types representing
three different nutrients i.e; protein, carbohydrate
and lipid. It was found that T. rufonigra preferred
protein food from tuna bait (33.11±2.57), followed
by carbohydrate food viz. coarse sugar and honey;
23.80±2.82 and 19.31±1.32, respectively. Peanut
butter and margarine were the least preferred food
of the ants. There were a significance difference in
the number of ants consuming the bait of different
nutrients (P<0.05). However, no significant
difference in the number of ants consumed sugar and
honey baits indicates that both baits which contain
carbohydrate are also accepted by this ant. Lipids,
a source energy and food reserve was the least
preferred food of the ants. Many studies were also

Table 1. Number of ants foraged at different types of food

Food Types Mean number ± S.E.M

Fresh tuna 33.11 ± 2.57a

Coarse sugar 23.80 ± 2.82b

Honey 19.31 ± 1.32b

Peanut butter 07.61 ± 1.14c

Margarine 01.14 ± 0.26c

Mean number followed by the same letter shows no significant
difference (One-way ANOVA, P < 0.05).
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revealed that lipid foods were ignored by ants when
they were allowed to choose their diet especially
when there were abundant carbohydrate and
proteinaceous foods (Chong, 2005; Norasmah et al.,
2006b; Lee, 2002).

Most ants feed on weak or scavenged prey
(Davidson et al., 2004) to get protein supply for a
colony but hunting for preys can cost a lot of energy.
Carbohydrate is relatively easy to collect from
flower’s nectar around the sampling area. Thus the
ants will take full advantage upon finding ample
amount of protein food at the sampling area. We
speculated that they will remove as much protein
foods as they can from the petri dish to store in their
nest. We also found that this ant preferred tuna over
peanut butter, suggesting that this ant might prefer
animal protein compared to other sources of protein.
We believe that the formation of the bait did not
affect much on the number of food consumed since
the chemical nature of food can also influence the
recruitment decisions (Portha et al., 2002). Previous
studies revealed that some species of ants such as
S. geminata and S. xyloni preferred proteinaceous
food while structure-infesting ants such as tramp ants
viz. Monomorium sp., Tapinoma sp., Paratrechina
sp. were usually attracted to carbohydrate foods
(Norasmah et al., 2006b; Loke & Lee, 2006; Eow &
Lee, 2007; Hooper and Rust, 1997). Both protein
and carbohydrate are important if the number of
brood in the colony was high. Brood needs protein
for growth, and workers need carbohydrate for
energy to care for the brood although the relocation
of protein in the colony is not as fast as carbohydrate
(Davidson et al., 2003, Loke & Lee, 2006).

Our results have shown that the foraging pattern
for many species of ants fluctuate overtime due
to many factors such as human disturbance,
temperature, relative humidity, rain, predators and
food availability. If the food around the nest area is
sparse, ants might have to forage in a longer time
and in wider range. Perhaps the foraging pattern and
time of T. rufonigra will also be different at different
places due to the changes of biotic and abiotic
factors.

ACKNOWLEDGEMENT

The authors thank the School of Biological Sciences
for the facilities provided during the studies.

REFERENCES

Agarwal, V.M. & Rastogi, N. 2009. Food resource
and temporal partitioning amongst a guild of
predatory agroecosystem – inhabiting ant
species. Current Zoology 55: 366-375.

Chong, K.F. 2005. Studies of foraging behavior of
the Tapinoma indicum (Forel.). (Hymenoptera:
Formicidae) [B.Sc Dissertation]. Universiti Sains
Malaysia, Pulau Pinang.

Cole, B.J., Edwards, R., Holbrook, C.T., Holm, L.,
Heyward, J. & Wiernasz, D.C. 2008. Does
Foraging Activity Affect Foraging Success in
the Western Harvester Ant (Hymenoptera:
Formicidae)?. Annal of Entomological Society
of America 101: 272-276.

Davidson, D.W., Cook, S.C., Snelling, R.R. & Chua,
T.H. 2003. Explaining the Abundance of Ants
in Lowland Tropical Rainforest Canopies.
Science 300(5621): 969-972.

Davidson, D.W., Cook, S.C. & Snelling, R.R.
2004. Liquid-feeding Perfomances of Ants
(Formicidae): Ecological and Evolutionary
Implications. Oecologia 139: 255-266.

Eow, A.G.H. & Lee, C.Y. 2007. Comparative
nutritional preferences of tropical pest ants,
Monomorium pharaonis, Monomorium floricola
and Monomorium destructor (Hymenoptera:
Formicidae). Sociobiologi 49: 165-186.

Hirashima, Y., Aizawa, K., Miura, T. & Wongsiri, T.
1979. Field studies on the biological control of
leafhoppers and planthoppers (Hemiptera :
Homoptera) injurious to rice plants in South-
East Asia. Progress report for the year 1977.
ESAKIA. 13: 1-20.

Hooper, L.M. & Rust, M.K. 1997. Food preference
and patterns of foraging activity of the southern
fire ant (Hymenoptera: Formicidae). Annals of
the Entomological Society of America 90: 246-
253.

Lee, C.Y. 2002. Tropical Household Ants: Pest
Status, Species Diversity, Foraging Behaviour
and Baiting Studies. In: Jones SC, Zhai J,
Robinson WH, eds. Proceedings of the Fourth
International Conference on Urban Pests. 2002
July 7-10; Charleston, USA. Pocahontas Press,
Inc. Blacksburg, Virginia, USA. p 129-133.

Loke, P.Y. & Lee, C.Y. 2006. Effects of colony
composition and food type on nutrient
distribution in colonies of Monomorium
orientale (Hymenoptera: Formicidae). Journal
of Economic Entomology 99: 129-133.



54 A PRELIMINARY STUDY ON THE DIURNAL FORAGING ACTIVITY

Markin, G.P. 1970. Food distribution within
laboratory colonies of the Argentine ant,
Iridomyrmex humilis Mayr. Insectes Sociaux 17:
127-158.

Norasmah, B., Abu Hassan, A., Che Salmah, M.R.,
Nurita, A.T. & Nur Aida, H. 2006a. Daily
foraging pattern and proteinaceous food
preferences of Solenopsis geminata (Fabricius)
(Hymenoptera: Formicidae). Tropical bio-
medicine 23: 134-138.

Norasmah, B., Abu Hassan, A., Che Salmah, M.R.,
Nur Aida, H. & Nurita, A.T. 2006b. Species
Composition, Seasonal Abundance and Food
Preferences of Structure-infesting Ants in
Student Housings in USM, Penang. Malaysian
Applied Biology 35: 1-12.

Portha, S., Deneubourg, J.L. & Detrain, C. 2002. Sel-
organized Asymmetries in Ant Foraging: A
Functional Response to Food Type and Colont
Needs. Behavioral Ecology 13(6): 776-781.

Walter, G.W., Depree, D.J., Hamilton, P. &
Ettershank, G. 1981. Foraging Ecology of Seed-
Harvesting Ants, Pheidole spp. in a Chihuahuan
Desert Ecosystem. Department of Biology. New
Mexico State University, Las Cruces. New
Mexico.

Wanotayan, K., Malainual, N., Sassa-deepang, T.,
Boonchoo, S., Jirapongsananuruk, O. &
Vichyanond, P. 2005. Anaphylaxis to venom of
Tetraponera rufonigra ant: A case report.
Journal of Allergy and Clinical Immunology
115: P. S39.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [516.240 728.640]
>> setpagedevice


